Modulation of microRNAs for potential cancer therapeutics.
MicroRNA (miRNA) is a nonprotein coding small RNA molecule that negatively regulates gene expression by degradation of mRNA or suppression of mRNA translation. MiRNA plays important roles in physiological processes such as cellular development, differentiation, proliferation, apoptosis, and stem cell self-renewal. Studies show that the deregulation of miRNA expression is closely associated with tumorigenicity, invasion, and metastasis. The functionality of miRNAs may act as oncogenes or tumor suppressors during tumor initiation and progression. miRNomes in almost all types of cancers started to develop the regulatory network of miRNA::mRNA interaction in the view of systems biology. Experimental evidence demonstrates that the modulation of specific miRNA alterations in cancer cells using miRNA replacement or anti-miRNA technologies can restore miRNA activities and repair the gene regulatory network and signaling pathways, in turn, reverse the phenotype of cancerous cells. Numerous animal studies for miRNA-based therapy offer the hope of targeting miRNAs as alternative cancer treatment. Developing the small molecules to interfere with miRNAs could be of great pharmaceutical interest in the future. Interestingly, specific miRNA is capable of reprogramming the cancer cells into a pluriopotent embryonic stem cell-like state (mirPS), which could be induced into tissue-specific mature cell types. This chapter will present the various strategies of modulation of miRNAs in vitro and in vivo.